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Literacy skills, equality of educational opportunities and educational outcomes: an 
international comparison 
Sonja Jovicic 
University of Wuppertal, Germany 
 
This paper assesses the role of literacy skills as an equalizer in both educational outcomes and 
educational opportunities. First, by linking two surveys of adult skills for 11 OECD countries 
(PIAAC - Survey of Adult Skills (conducted in mid-1990s) and IALS - International Adult 
Literacy Survey (conducted in 2011)), the relationship between performance (average literacy 
test scores) across countries and within-country skill inequality (dispersion in literacy test 
scores) is examined. Although Okun’s style tradeoff could suggest that there is a tradeoff 
between efficiency and equality, in this analysis the opposite holds true. Countries with higher 
average literacy test scores have, at the same time, higher equality in literacy test scores. 
Second, the role of intergenerational educational mobility (one aspect of equality of 
opportunity) across countries on both average literacy scores and equality in literacy scores is 
estimated. There is a significant effect of parental educational levels on children’s test scores 
in all countries, but there is a substantial cross-country variation in the size of the coefficients, 
which suggests that families play different roles in the transmission of educational skills 
across countries. Furthermore, this paper finds that an increase in average literacy scores 
(particularly, improvement in the literacy skills of the low-skilled adults) is positively 
associated with higher intergenerational educational mobility and higher equality of literacy 
test scores.  
 
Third, by decomposing differences in average literacy scores between the surveys, this paper 
finds that although increasing educational attainment was the primary driver behind the rise in 
average literacy scores, literacy scores for each educational age group declined in all 
countries, which may imply a decrease in educational efficiency. From a policy perspective, 
increases in access to education and rises in educational attainment alone (although extremely 
beneficial) are not enough. A focus on educational reform and better quality of education are 
required in order to improve educational efficiency. Additionally, family policies and an 
active welfare state may be necessary in order to tackle inequalities. 
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1. Introduction 
This paper assesses the role of literacy skills as an equalizer in both educational outcomes and 
educational opportunities. There is substantial cross-country variation in the average skill 
levels and skill dispersion of the adult population. From a policy perspective, it is critical to 
understand whether these cross-country differences in performance (average skill levels) are 
associated with cross-country differences in skill equality and intergenerational educational 
mobility (one aspect of equality of opportunity), and this is the topic this paper strives to 
explore. Achieving better skills and higher educational levels is vital, particularly because 
higher educational performance may lead to higher productivity (Woesmann, 2004; Card, 
1999) and enhanced earnings, social prosperity, employment, and economic growth (OECD, 
2010, 2012a, 2012b). These potential benefits are the reason why most economists agree that 
investing in human capital and increasing educational attainment should be important aspects 
of every political agenda. Although it is still under debate regarding whether equal outcomes 
are necessarily desirable, economists primarily agree on the importance of ensuring equal 
opportunity to succeed in life and fulfill one’s potential (Roemer, 1998, Stiglitz, 2015; 
Atkinson, 2015; Putnam, 2015).1 Each person’s success should depend on his talents, 
motivation, and sacrifices of time and effort, and should not depend on the socioeconomic 
status of his parents.  
 
This paper seeks to answer the following question: Is performance (measured by average 
literacy test scores) across countries related to within-country skill inequality (dispersion in 
literacy test scores) and intergenerational educational mobility (measured by the estimated 
coefficient of parents’ educational levels on their children’s test scores)? Furthermore, this 
paper explores the possible drivers of cross-country differences in average literacy scores and 
their changes. By comparing differences between developed countries, there is an opportunity 
to understand the extent of the differences between countries, as well as the reasons that might 
underlie the differences and the changes. This analysis may in turn shed light on what can be 
done in order to make improvements.  
 
                                                          
1
 Even well-known libertarians such as Milton Friedman (who is an opponent of policy intervention with a goal 
of achieving equal outcomes) insist on providing equality of opportunity as an essential component of liberty 
(Friedman and Friedman, 1980). 
3 
 
This empirical analysis builds on earlier work, and shares the most similarities with Freeman 
et al. (2011). Based on the PISA mathematics tests (waves 2000 and 2009), these authors 
examine the relationship between inequality of student scores, average score levels, and 
family background. Although they reject the equality-efficiency tradeoff, they find no 
relationship between the family background effects and dispersion of scores. Woessmann 
(2004) analyzes the effects of family background characteristics on student math scores across 
18 countries using TIMSS tests conducted in 1995 (the target population is 13-years-olds). He 
finds no relationship between equality of opportunity and the mean performance of countries. 
Based on the PIAAC survey, Solga (2014) finds an association between mean literacy scores 
and economic inequality and stresses the necessity of investing in children’s education and in 
more equal family conditions, and the significance of an active welfare state in order to 
achieve higher economic equality. This paper strives to replicate the analysis of Freeman et al. 
(2011), but based on literacy skills and adult working-age population to determine whether the 
results that hold for 15-year-olds can be confirmed among the representative adult working-
age population. Additionally, this analysis explores cross-country differences in average 
literacy scores and, more importantly, links the two surveys to allow for the exploration of 
changes over time.  
 
This paper is organized as follows. Section 2 describes the data set and data adjustments and 
also conveys descriptive statistics. The following section analyzes the tradeoff between 
equality and efficiency. Section 4 explores the effects of family background and its 
relationship to average skill levels and skill equality. Section 5 seeks to shed light on cross-
country differences in literacy test scores and their changes. Finally, last section concludes. 
 
2. Data description and statistics 
This analysis is focused on adult skills measured by literacy test scores and their changes 
using two skill surveys: the Survey of Adult Skills (PIAAC) and the International Adult 
Literacy Survey (IALS). Both surveys were initiated by the OECD and were conducted in 
2011-2012 (PIAAC) and 1994-1998 (IALS). These data sets comprise the survey data on 
various indicators of adult competencies, demographics, socioeconomic status, and other 
information internationally comparable across OECD countries. The number of countries that 
took part in the surveys is higher in the PIAAC survey when compared with the IALS survey. 
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This analysis is thus limited to 11 highly developed OECD countries that took part in both 
surveys: the United States, the United Kingdom, Ireland, Denmark, Finland, Norway, 
Sweden, Belgium, Germany, Italy, and the Netherlands.2 Countries’ sample sizes are larger in 
the PIAAC (around 5,000 observations per country) than in the IALS (2,000-3,000 
observations). In both data sets, national weighted3 samples based on a representative civilian 
non-institutional working-age population (16-65) were generated, which makes them both 
representative and comparable. Both surveys were conducted through interviews with similar 
background questionnaires and competency tests. Existing differences in the background 
questionnaire were accounted for by creating new derived variables that allowed for stronger 
compatibility between the two surveys. This analysis is based on the comparable linking 
variables in both surveys, which are marked as “trend” variables in the two data sets. 
 
In the PIAAC, adult skills are measured by literacy, numeracy, and problem-solving skills in 
technology-rich environments that are central to both strong performance in the labor market 
and successful participation in society. However, only literacy skills are comparable between 
the two surveys. The definition of numeracy skills varies between the surveys, and the 
problem-solving domain was not tested at all in the IALS survey. Numeracy tests in the 
PIAAC are much broader and involve wider variations in tasks than the quantitative literacy 
tests in the IALS, which are exclusively comprised of computational tasks. Since tasks vary 
considerably, these two competency domains are not comparable. Although literacy test 
scores in their original form were not directly comparable between the two surveys, the 
OECD undertook technical adjustments and rescaled literacy scores in the IALS so that they 
match literacy scores in the PIAAC.4 In the IALS, prose literacy and document literacy were 
tested separately. Consequently, the OECD was required to rescale them in order to combine 
them into one literacy test score scale. These two parts were also included as a component of 
the literacy domain in the PIAAC, which makes them directly comparable between the two 
surveys. Additionally, literacy skills in the PIAAC are more broadly defined, and they involve 
a reading component as well. However, 18/24 items were linking items in the paper-based 
assessments, and 29/52 were linking items in the computer-based version (see OECD, 2013, 
                                                          
2Canada is excluded from the analysis, due to the missing information on age (both surveys) and educational 
levels (IALS). 
3Weighted to population in relevant time periods. 
4For more information on the procedure, see Technical Report of the Survey of Adult Skills (2013). 
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for a comparison of the surveys).5 This is another important difference between the surveys. 
Whereas the IALS tests were paper-based, in the PIAAC, adults had an opportunity to choose 
between paper and computer-based tests. According to the OECD, this did not affect adult 
scores.6 The definition of the PIAAC literacy test is as follows: “understanding, evaluating, 
using, and engaging with written text to participate in society, to achieve one’s goals, and to 
develop one’s knowledge and potential” (OECD, 2013:59). In order to determine the 
relationship between adult competencies and parental background, data on parents’ highest 
obtained educational levels is necessary. Adults’ (and their parents’) educational levels are 
measured according to standardized ISCED levels (0-9), which are comparable across 
countries. Based on this classification, three different levels were created: low (upper 
secondary schooling), middle (secondary and post-secondary, non-tertiary education), and 
high (tertiary education or higher). Furthermore, this analysis is restricted to the age group 
spanning ages 25-65, since the youngest adults (16-24) could still be enrolled in the 
educational system. 
 
Using literacy test scores as the measure of skills has many important advantages over other 
more traditional measures. It is challenging to obtain the right measure of human capital and 
skills, and different measures have been employed to assess the level of human capital in the 
literature. The most traditional among these measures are years of schooling and level of 
education. The correlation coefficient between years of schooling and literacy test scores in 
this sample is positive but lower than expected (0.54 in the IALS, and 0.50 in the PIAAC). By 
using years of schooling as a measure of skill, the required assumption is that one year of 
schooling produces the same level of skills in all countries, which is fairly unrealistic. 
Previous research has demonstrated that there is a high dispersion of adult skills within the 
same educational level/years of schooling; educational degree does not produce a precise skill 
level either (see Jovicic, 2016; Devroye and Freeman, 2001). Additionally, skills change over 
the life cycle, but these changes are not captured by the educational degree either, which once 
earned remains throughout one’s entire life. Furthermore, adult literacy surveys demonstrate 
stronger international comparability, since identical tests were taken in every country, whereas 
years of schooling and educational levels do not produce the same skills across countries. 
                                                          
5In these kinds of surveys there will always be a tradeoff between administering the same items (which 
maximizes comparability over time) and adding new items (skills/tasks that are more relevant at the time the 
survey is taken). 
6For this purpose, the OECD conducted a field test in 2010 that confirms no significant difference in scores 
regarding two different delivery modes (see OECD, 2013). 
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Tyler et al. (2000) offer further evidence in favor of using cognitive scores as a superior 
measure of skill by demonstrating that even among those with the lowest educational 
attainment (high school dropouts), there are substantial earning returns to basic cognitive 
skills, as measured by GED test scores. Thus, it can be argued that whereas years of schooling 
and education levels measure educational quantity, test scores capture the aspect of 
educational quality. 
 
Table 1 reports the mean, median and standard deviations of literacy test scores in the IALS 
and the PIAAC, as well as changes. In the IALS, countries with the highest average literacy 
scores (median higher than 287 points) were Scandinavian countries (Norway, Sweden, 
Denmark and Finland), whereas countries with the lowest average literacy scores were Italy, 
Ireland, and the UK (average literacy scores (median) in Italy were only 243 points). Around 
157 years later, rankings of the countries had not changed considerably, yet within-country 
changes were noteworthy. Countries that experienced the highest decline in the average scores 
were Denmark, Norway, Sweden, and Germany. As mentioned above, these were the 
countries that had relatively high average literacy scores in the IALS. Despite this decrease of 
10 points or more, Sweden and Norway remain in the group with the highest average literacy 
scores. Only Finland and the Netherlands remain countries with relatively high average 
literacy scores, primarily by maintaining stable average scores in comparison to the IALS. On 
the other hand, three countries experienced improvements in their average literacy scores of at 
least 4 points: Italy, the UK, and Ireland. As shown previously, Italy and Ireland had the 
lowest score level to begin, and this positive change still leaves them in last place in the new 
survey. They are followed by Germany and the US, whose average scores are also relatively 
low. To summarize, Norway and Sweden are the countries with the highest literacy scores 
despite suffering major losses in the number of average test points between the two surveys. 
Ireland and Italy represent the opposite story: they had the lowest results in both surveys, 
despite achieving significant improvements in average scores. The UK and the US did not do 
particularly well in any of the surveys. Examining the mean instead of the median scores 
reveals a similar story. Differences in scores are only marginal in most of the countries. 
However, the median score was noticeably higher than the mean in Italy, the UK, and the US 
in the mid-1990s.8 
 
                                                          
713-17 years, since depending on the country IALS was taken between 1994 and 1998. 
8
 This is due to the number of people with very low test scores in the IALS. 
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Table 1: Summary statistics of literacy scores, IALS, PIAAC, and changes (25-65) 
Survey IALS (1996) PIAAC (2011) Change 
Country Mean Median St.Dev. Mean Median St.Dev. Mean Median 
BEL 272.12 280.00 52.02 273.73 278.49 47.82 1.61 -1.51 
DEN 286.81 290.75 41.81 269.69 275.28 48.80 -17.12 -15.47 
FIN 282.25 287.67 48.47 285.67 289.93 51.87 3.42 2.26 
GER 280.52 281.75 43.97 268.08 271.10 47.73 -12.44 -10.65 
IRE 259.91 265.89 57.01 265.69 269.91 48.35 5.78 4.02 
ITA 236.46 243.77 57.88 248.74 250.63 44.67 12.28 6.86 
NED 277.44 283.54 47.63 281.83 287.23 49.44 4.39 3.69 
NOR 291.70 297.65 45.63 279.19 284.59 47.76 -12.51 -13.06 
SWE 290.12 295.85 55.03 278.43 284.06 51.56 -11.69 -11.79 
UK 264.54 272.18 60.92 273.92 277.11 49.34 9.38 4.93 
US 274.77 283.27 59.71 269.42 273.40 50.51 -5.35 -9.87 
Pooled 277.77 285.25 50.59 277.27 280.65 43.62 -0.5 -4.6 
Source: Calculations are based on the IALS and the PIAAC. 
 
One important factor that could affect results of the analysis, and that also has the potential to 
explain part of these cross-country differences in average literacy scores and their changes, 
are cross-country differences in the percentage of immigrants. Figure 1 reveals the distribution 
of literacy scores in the IALS and the PIAAC for both the native population and immigrants 
(ages 25-65). Figure 1 clearly demonstrates that literacy scores of immigrants are more 
closely concentrated in the low skill levels in both surveys, which corresponds with previous 
studies based on the IALS (Devroye and Freeman, 2001; Freeman and Schettkat, 2001). The 
primary reason for low performance among immigrants is the fact that literacy tests are done 
in the national languages of countries. Immigrants often encounter language barriers and 
consequently acquire fewer points. This problem is even more evident in this analysis, which 
is based on literacy tests that assess reading and understanding of text, as opposed to the 
numeracy tests that were used in the above-mentioned and other studies. As a result, cross-
country variations in the proportion of immigrants and changes in their proportion have the 
potential to explain cross-country differences in scores, as well as changes over time. Norway, 
Sweden, and Denmark represent countries where overall average literacy test scores decreased 
the most. At the same time, they experienced the highest increase in the share of immigrants. 
On the other hand, the largest immigration countries (Anglo-Saxon countries) are also the 
countries with the lowest average literacy scores. It is likely that these low literacy scores, as 
and decreases in literacy scores, can be partly explained by the lower average literacy scores 
8 
 
of immigrants and their high (increasing) shares in the adult population. To summarize, 
immigrants acquired schooling elsewhere, their scores tend to be underestimated due to 
language difficulties, the reasons for choosing a specific immigration country are 
idiosyncratic, and there are large cross-country differences in the shares of immigrants. I thus 
analyze/focus exclusively on the native population (immigrants are excluded).9 
 
Figure 1: Distribution of literacy skills in IALS and PIAAC, native population and 
immigrants (ages 25-65)  
 
 
Source: Calculations are based on the IALS and the PIAAC. 
 
 
 
 
 
                                                          
9
 Table 4 lists the summary statistics of literacy scores when immigrants are excluded.  
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3. A tradeoff between educational efficiency and equality 
High economic inequality has been tolerated by many economists who contend that it is 
necessary for high efficiency (Okun, 1975). It is argued that in most economic situations, it is 
not possible to achieve both efficiency and equality simultaneously, and therefore 
compromise is necessary. Higher equality can only be achieved at the expense of lower 
efficiency, primarily because it is assumed to decrease incentives necessary to increase 
performance. Relevant to the analysis in this paper, if the tradeoff holds true, it would imply 
that countries which are top performers in terms of high average literacy scores should, at the 
same time, have relatively high inequality of literacy scores, and vice versa. Moreover, 
countries that want to increase their literacy test performance must accept rising inequality in 
literacy scores.  
 
In order to test this hypothesis, median literacy test scores are compared to the dispersion of 
literacy test scores, which is measured by the ratio of the difference between the 95th 
percentile score and the 5th percentile score, divided by the 50th percentile score (see Freeman 
et al., 2011). Figure 2 shows the cross-country relationship between average (median) literacy 
scores and the inequality in literacy scores. The relationship is negative and highly significant 
in both the mid-1990s and in 2011, which contradicts the equality-efficiency tradeoff. 
Countries that have high average literacy scores (high performance), have at the same time, 
high equality of scores in both surveys (Sweden, Norway, Denmark, and the Netherlands). 
The opposite is true for Italy, Ireland, and the UK. The cross-country correlation coefficients 
are -0.98 in the IALS and -0.90 in the PIAAC. These results are consistent with Freeman et al. 
(2011), who use PISA numeracy scores and also find a positive relationship between students’ 
math test scores and equality in scores in the two PISA waves. Correlation coefficients in their 
analysis are slightly lower (-0.87 in 2000, and -0.75 in 2009).  
 
When examining changes between the two surveys (right diagram of Figure 2), a certain 
pattern emerges. Countries that experienced a substantial drop in average literacy scores 
(Denmark, Sweden, Norway, and Germany) simultaneously experienced an increase in 
inequality in literacy scores. Italy, Ireland, the UK, and (to a lesser extent) Finland improved 
their literacy scores and simultaneously increased equality of literacy test scores. These 
countries didn’t have to sacrifice average performance for the sake of greater equality. The 
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biggest outlier, and the only country where the tradeoff holds, is the US (and, to a lesser 
extent, the Netherlands). In the US, equality in literacy scores increased, but this was 
combined with a significant drop in average performance (a change in the opposite direction 
happened in the Netherlands, albeit at a lower level). The situation in the US may be 
explained by the fact that whereas all of the higher-skilled groups experienced a significant 
drop in scores, the lowest-skilled group experienced a tremendous increase in literacy scores. 
The overall effect on literacy scores was thus negative.10 Another outlier is Sweden, where a 
substantial drop in average literacy scores was accompanied by almost no change in skill 
inequality. Again, here as well, the drop in scores was not driven by the change in the low-
skilled group, but, rather, by the change in the high-skilled group. 
 
Figure 2: Average literacy scores and dispersion of literacy scores, IALS, PIAAC, and 
changes 
 
Source: Calculations are based on the IALS and the PIAAC. 
 
In order to gauge the robustness of previous results, supplementary measures of dispersion are 
added. Figure 3 shows scatter diagrams that plot average literacy scores against additional 
standard measures of dispersion – decile ratios D9/D5 and D5/D1.11 These diagrams are 
consistent with the findings shown in Figure 2. Regardless which measure of dispersion is 
used, there is a significant negative relationship between average literacy scores and 
inequality in literacy scores. At the same time, changes between the surveys demonstrate that 
countries which managed to reduce skill inequality achieved this result by increasing the 
                                                          
10See Figure 4. 
11Similar results are obtained if the coefficient of variation is used as a measure of dispersion. 
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average skill level and vice versa. The only countries where the results seem to be inconsistent 
are again the US and the Netherlands. Furthermore, examining the decile ratios allows for a 
comparison of the dispersion in average literacy test scores in the bottom/top half of the score 
distribution. Some interesting facts become evident. First, inequality in scores is much more 
dispersed in the bottom half of the score distribution, especially in the IALS. Changes in score 
inequality were also more substantial in the bottom half of score distribution. Countries that 
simultaneously managed to achieve higher scores and higher equality in scores in fact 
improved equality of scores in the bottom half of the score distribution. On the other hand, 
countries that suffered a substantial drop in average literacy test scores experienced almost no 
change in the top half of the score distribution but experienced slight losses in equality in the 
bottom half of the score distribution (apart from Norway, where the opposite holds true). 
 
Figure 3: Average literacy scores and dispersion of literacy scores, IALS, PIAAC, and 
changes 
 
 
Source: Calculations are based on the IALS and the PIAAC. 
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The fact that top “performers” in terms of the highest average literacy test scores, actually 
improved equality of scores in the bottom half of the score distribution might imply that this 
was achieved simultaneously with increasing average literacy scores and improving the 
average performance of the low-skilled. Figure 4 reveals the change between the IALS and 
the PIAAC in average literacy scores by skill level, which confirms the previous assumption. 
The literacy test score results from both surveys were then divided into six literacy skill 
levels. Skill levels are defined according to literacy score results in the following way: 
L0<176; L1=176-226; L2=226-276; L3=276-326; L4=326-376; L5>376 points.12 Italy, the 
UK, and Ireland managed to improve the average literacy scores of the lowest-skilled adults 
by as much as 20, 15, and 10 points, respectively, and this was evidently the primary driver 
behind their overall average score increases. Their improvement would have been even higher 
had these countries not experienced a decline (although not substantial) in all of the other skill 
groups, which might pose a serious concern. Whereas there seems to be no particular pattern 
related to the countries that experienced drops in average literacy scores, it is at least possible 
to observe that there was no substantial change in the lowest skill group of these countries. 
Germany is an exception and the only country where low-skilled adults suffered a drop in 
average literacy scores (4 points), although Germany had the highest score at the outset (top 
performer in IALS). 
 
 
 
 
 
 
 
 
 
 
                                                          
12
 For the purpose of this analysis, the lowest levels of 0 and 1 and the highest levels of 4 and 5 are merged 
together due to the small sample size. 
13 
 
Figure 4: Changes in literacy scores between IALS and PIAAC by skill level  
 
Source: Calculations are based on the IALS and the PIAAC. 
 
High literacy scores are associated with low inequality in literacy scores. An increase in 
average literacy scores is associated with a decrease in inequality in scores. My findings 
further imply that high literacy scores are achieved by improving the performance of adults in 
the bottom half of the score distribution. However, it is necessary to keep in mind that in order 
to arrive at definite conclusions, additional in-depth analysis is necessary. These results are 
descriptive and use a narrow measure of skill. Nevertheless, they can still provide some 
preliminary insights about the tradeoff between educational equality and educational 
efficiency. Although Okun (1975) emphasized the existence of the tradeoff between equality 
and efficiency in most economic situations, in the same work13 he actually claims that both 
efficiency and equality can be increased if low income and wealth equality derive from low 
equality of opportunity. Accordingly, he called for public policies to equalize opportunities. 
Narrowing the educational financing gap and increasing access to education should lead to 
both higher efficiency and equality, contrary to his famous “big tradeoff” between the two. 
 
                                                          
13
 This argument is vastly ignored in the literature. 
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4. Intergenerational educational mobility 
While there is debate regarding whether inequality of outcomes is necessarily negative for 
societies and economies, and it should be a matter of concern, most economists are more 
concerned with equality of opportunity (Roemer, 1998, Stiglitz, 2015; Atkinson, 2015; 
Putnam, 2015). Inequality of opportunity is less tolerable than inequality of outcomes. In a 
world where equal opportunities exist, each individual has an equal chance to use his/her 
potential fully, which should lead to higher productivity and enhanced employment and 
economic growth in a country. At the individual level, if equality of opportunity exists, 
everyone who is talented, motivated and works hard should be able to develop his/her skills 
and be rewarded for it through higher earnings and better employment opportunities. High 
equality of opportunity or high intergenerational mobility means that family background and 
the socioeconomic status of parents should not be strongly related to children’s success in life 
and in work. 
 
There are different ways of measuring intergenerational mobility. In the economics literature, 
the most common is intergenerational income/earnings mobility which examines the 
dependence of children’s income or wages on their parents’ income or wages. Alternatively, 
intergenerational educational mobility is usually measured by estimating the relationship 
between parental and children’s education measured by completed years of schooling.14 There 
is an extensive body of literature that addresses these two types of mobility (Björklund and 
Jäntti, 2009; D’Addio, 2007; Corak, 2006; Blanden et al., 2005). This paper uses a slightly 
different approach. Namely, in order to determine the level of equality among educational 
opportunities in different countries, the effect of the father’s educational level on children’s 
literacy test scores is estimated. I expect to find a low (high) effect of fathers’ educational 
attainment in countries with high (low) equality of educational opportunity. For the purpose of 
this analysis, the father’s educational level is used, allowing for better comparability with 
other studies in similar extant literature. However, the same results hold if the mother’s 
educational level is used instead.15 The father’s educational level is accounted for by 
including a dummy variable that accounts for the father attaining a tertiary education level or 
                                                          
14
 Intergenerational earnings mobility and intergenerational educational mobility are related, given the strong 
association between education and earnings. 
15
 There is only a slight difference in the size of the coefficients, and in the case of the IALS, coefficients are 
slightly higher for fathers than mothers, whereas in the PIAAC, the opposite holds. All regression tables are 
available on demand. 
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higher.16 I estimate the effect of parental background on children’s outcomes by applying 
OLS to the following regression equation for both the IALS and the PIAAC surveys: 
 
(1) scoresi = A +B father’s educationi + C agei + D age2i +F femalei+ ui 
 
Where scores are average literacy test scores, father’s education is education level indicator, 
age corresponds to age, female is a gender indicator, u is a residual, and A, B, C, D, F are 
parameters to be estimated. First, pooled regression results are presented in Table 2. All 
coefficients related to the father’s educational level are highly significant and positive. In the 
IALS, having a father with a university degree or higher is associated with around 30 more 
literacy points in the pooled regression. Also, in the PIAAC, children whose fathers have a 
tertiary education score 30 points more on average. Because of the strong link between 
education and wages, a high estimated coefficient could mean that high inequality in this 
society will lead to even greater inequality in the next generation. Columns 3 and 4 list the 
estimation results for quantile regressions for adults at the 5th and 95th percentile of the score 
distribution. By estimating quintile regressions, it is possible to determine whether the effect 
of the father’s education is different across the adults’ distribution of scores. Is the effect of 
having a highly educated father greater for low-skilled or high-skilled adults? The quantile 
regression coefficients are considerably higher at the 5th percentile of the skill distribution 
than the 95th percentile of the skill distribution in both surveys (the coefficient more than 
doubles). Fathers’ background effects thus differ across the score distributions of their 
children. An advantageous parental background is demonstrably more important for less-
skilled adults than high-skilled adults. This finding may also lead to the conclusion that an 
increase in the father’s educational level leads to less inequality of opportunity. Additionally, 
the effect of higher parental education is stronger in the bottom half of the score distribution.17  
 
In all regressions, coefficients for squared age are significant and negative, primarily because 
scores fall with age exponentially (see Section 5). The female dummy is also significant and 
negative in all of the models in both surveys. However, it is necessary to keep in mind that 
there are also unobservable factors that are included in the coefficients (parental enthusiasm, 
                                                          
16There are three educational levels: low (upper secondary schooling), medium (secondary and post-secondary, 
non-tertiary education), and high (tertiary education or higher).  
17
 However, there is a small number of adults who have low scores and whose fathers are highly educated. 
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readiness and competence to help their children18). When estimating intergenerational 
mobility, it is impossible to control for heritable ability, and to control for the fact that more 
able fathers might have more able children who obtain higher literacy test scores (the joint 
nature and nurture effect is estimated). This is where cross-country analysis becomes very 
useful, because there is no reason to assume that heritable ability, genetic factors, and 
intensity of parenting will vary across countries in some systematic way (Solon, 1999; OECD, 
2010). 
 
Table 2: Pooled regression of literacy test scores on fathers’ educational level in IALS 
and PIAAC 
  IALS   PIAAC  
Variable Scores Quintile 5 Quintile 95 Scores Quintile 5 Quintile 95 
Father High 
Education  
30.27 
(1.13) 
48.68 
(3.78) 
16.15 
(1.67) 
30.6 
(0.56) 
40.39 
(1.42) 
19.43 
(0.98) 
Age 2.03 (0.23) 
1.66 
(0.78) 
2 
(0.34) 
0.89 
(0.14) 
0.2 
(0.36) 
1.15 
(.25) 
Age2 -0.04 (0.00) 
-0.04 
(0.00) 
-0.03 
(0.00) 
-0.02 
(0.00) 
0.2 
(0.00) 
-0.02 
(0.00) 
Female -3.67 (0.59) 
-0.56 
(1.99) 
-4.07 
(0.87) 
-3.02 
(0.39) 
2.49 
(0.98) 
-5.36 
(0.68) 
Constant 262.37 (5.07) 
189.78 
(16.93) 
321.58 
(7.48) 
274.88 
(3.25) 
211.53 
(8.15) 
332.6 
(5.62) 
R2 0.13     0.17     
Source: Calculations are based on the IALS and the PIAAC. 
Note: Standard errors are in parentheses. 
 
4.1 Country regressions 
Table 3 presents the OLS regression coefficients (Equation 1) for individual countries in both 
surveys. A comparison of intergenerational educational mobility across countries may help us 
to understand why country differences exist and what can be done in order to improve 
mobility. There is substantial cross-country variation in the size of the coefficients. Fathers’ 
tertiary educational levels play a different role in different countries. In the mid-1990s, 
countries with the highest intergenerational educational mobility were Germany, Belgium, 
Sweden, Norway, and the Netherlands and countries with the lowest intergenerational 
mobility were Ireland, Italy, the UK, and the US. In 2011, the country ranking did not change 
considerably. The highest intergenerational educational mobility was evident in Sweden, 
                                                          
18
 Although these variables are likely to be correlated with the fathers‘ education level, and consequently could 
cause an upward bias of the estimator 
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Norway, Denmark, and the Netherlands, and the lowest was in the US, the UK, and Ireland. 
Scandinavian countries appear to be more successful in ensuring equality of opportunity than 
Anglo-Saxon countries in the both, the mid-1990s and 2011. These results are consistent with 
the literature on intergenerational earnings mobility (Björklund and Jäntti, 2009; Solon, 2002). 
Columns 2,3,5 and 6 of Table 3 list the results of the quintile regressions (Equation 1) for 
adults at the 5th and 95th percentile of the literacy score distributions. All coefficients are 
significant, apart from those for Belgium and Germany. As in the pooled regression model, 
cross-country coefficients are greater at the 5th quintile of the skill distribution than at the 95th 
quintile of the skill distribution in every country in both surveys. Having a highly educated 
father is more closely related to higher test scores for low-skilled adults when compared with 
high-skilled adults. This means that improvements in the educational level of fathers have a 
stronger effect on low-skilled adults than on high-skilled adults. Consequently, increasing 
parental educational levels will lead to a decline in skill inequality. 
 
Table 3: Country regressions of literacy test scores on fathers’ educational level in IALS 
and PIAAC 
Quintile  Quintile 5 Quintile 95   Quintile 5 Quintile 95 
Country Father  tertiary 
Father  
tertiary 
Father 
 tertiary 
Father  
tertiary 
Father  
tertiary 
Father  
tertiary 
 Survey  IALS   PIAAC  
BEL 18.55 (6.67) 
26.28 
(16.48) 
-0.26 
(6.36) 
31.21 
(2.02) 
48.26 
(4.48)  
15.15 
(2.98) 
DEN 23.02 (2.34) 
40.23 
(6.72) 
16.85 
(3.63) 
26.52 
(2.10) 
30.43 
(3.43) 
18.83 
(2.31) 
FIN 31.90  (5.35) 
43.26 
(12.79) 
22.89 
(6.99) 
28.22 
(2.70) 
33.4 
(5.23) 
22.11 
(3.77) 
GER 17.67 (5.58) 
15.31 
(10.44) 
11.74 
(6.06) 
31.99 
(3.47) 
35.44 
(7.20) 
19.14 
(3.43) 
IRE 41.45 
 (7.65) 
70.39 
(18.84) 
33.35 
(10.81) 
34.61 
(2.65) 
42.38 
(5.59) 
22.27 
(3.45) 
ITA 35.51 (6.31) 
47.62 
(11.97) 
10.86 
(6.67) 
30.98 
(4.97) 
30.55 
(7.83) 
21.67 
(4.92) 
NED 22.27 (3.02) 
29.08 
(7.55) 
12.89 
(3.58) 
25.71 
(2.08) 
34.51 
(4.78) 
15.37 
(2.55) 
NOR 21.96 (2.48) 
47.01 
(7.23) 
9.8 
(3.43) 
24.32 
(1.82) 
30.77 
(4.23) 
18.36 
(2.78) 
SWE 18.55 (4.97) 
22.82 
(10.30) 
9.77 
(5.11) 
21.62 
(2.17) 
26.21 
(3.91) 
20.19 
(2.88) 
UK 36.67 (5.40) 
44.71 
(11.90) 
19.15 
(4.55) 
35.50  
(2.75) 
43.98 
(3.94) 
22.75 
(2.52) 
US 34.23 
 (4.32) 
64.81 
(9.21) 
13.6 
(5.30) 
44.58 
(2.90) 
40.34 
(5.44) 
38.04 
(3.55) 
Source: Calculations are based on the IALS and the PIAAC. 
Note: Standard errors are in parentheses. 
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My regression results demonstrate that there is a substantial cross-country variation in 
intergenerational educational mobility. In the next step, it is essential to examine whether 
cross-country differences in intergenerational educational mobility are related to cross-country 
differences in average test performance. Figure 5 plots the country-specific regression 
coefficients (for fathers having a tertiary education or higher) of equation 1 against average 
(median) literacy test scores. The relationship is significant and positive in both the IALS and 
the PIAAC (the correlation coefficients are -0.76 and -0.57, respectively). Countries that have 
high intergenerational educational mobility have, on average, high literacy scores as well 
(PIAAC: Sweden, Norway, Denmark, and the Netherlands, IALS: Germany, Belgium, 
Sweden, Norway, and Denmark), and countries with the lowest intergenerational mobility and 
the lowest average scores are the US, the UK, and Ireland (IALS: Ireland, Italy, the UK, and 
the US). Changes between the two surveys also reveal a certain pattern. Countries that 
improved average literacy scores experienced an increase in intergenerational educational 
mobility (Ireland, Italy, Finland, and the UK), whereas countries that experienced declines in 
average literacy scores (Norway, Denmark, Sweden, the US, Germany, and, to lesser extent, 
Belgium) simultaneously experienced decreases in intergenerational educational mobility. To 
conclude, increases in literacy test scores are positively associated with increases in 
intergenerational educational mobility. 
 
Figure 5: Average literacy scores and estimated coefficients of fathers’ educational level 
on children’s literacy scores, IALS, PIAAC, and changes 
 
Source: Calculations are based on the IALS and the PIAAC. 
Note: Father education represents the estimated regression coefficient of fathers’ educational levels on their 
children’s literacy scores. 
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Finally, it is important to determine whether there is an association between equality of 
educational outcomes and equality of educational opportunities by determining if there is a 
relationship between estimated coefficients of fathers’ education and children’s dispersion of 
literacy scores (measured by 95th-5th/50th, 90th/10th, and 50th/10th ratios). Figure 6 shows 
these variables for both surveys, as well as changes in the variables. In both surveys, there is a 
significant negative relationship between intergenerational educational mobility and 
dispersion in the literacy test score.19 Countries in which intergenerational educational 
mobility is low (the US, the UK, Ireland, and Italy) simultaneously exhibit relatively high 
dispersion of literacy test scores. In contrast, Scandinavian countries, the Netherlands, and 
Germany (IALS) have low score dispersion and high mobility. Changes reveal a similar 
pattern along the same lines. Countries in which skill inequality increased (Norway, Sweden, 
Denmark, Germany, and the Netherlands) simultaneously exhibited decreases in 
intergenerational educational mobility (an increase of the effect of fathers’ education on 
children’s test scores). The UK, Italy, Ireland, and Finland experienced movements in the 
opposite direction. This result might be interpreted as a sign that low mobility creates higher 
levels of inequality. Since there is a strong link between skills, education and wages, it is 
easier for rich families to transmit their benefits to the next generation but harder for poor 
families to foster their children.  
 
Decile ratios reveal some important insights regarding differences in the strength of the 
relationship across skill distribution. The positive association between equality of opportunity 
and equality of outcomes is higher in the bottom half of the score distribution. Countries that 
have high equality in the bottom half of the skill distribution have high equality of 
opportunity, and vice versa. Increased equality of scores at the bottom generally contributes to 
high equality of opportunity. The only two outliers are the US and Belgium, countries where 
decreases in skill inequality (driven by decreases in skill inequality in the bottom half of the 
skill distribution) were coupled with decreases in mobility.  
 
 
 
 
                                                          
19The correlation coefficients are 0.92, 0.87, and 0.89, respectively. 
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Figure 6: Dispersion of literacy scores and estimated coefficients of fathers’ educational 
level on children’s literacy scores, IALS, PIAAC, and changes 
 
 
Source: Calculations are based on the IALS and the PIAAC. 
 
To conclude, based on an international comparison of two surveys of adult literacy skills, this 
analysis demonstrates that higher average literacy skills are positively associated with greater 
skill equality and greater intergenerational educational mobility. By improving the literacy 
skills of low-skilled adults, countries managed to increase average literacy skill levels. 
Moreover, countries that have high average literacy test performance simultaneously exhibit 
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high equality of test scores and high intergenerational educational mobility. Although 
descriptive in nature, the policy implication of this result is very straightforward: Countries 
should maximize their efforts and foster policies to raise average literacy skills (especially by 
rising the skills of the low-skilled adults). These policies are extremely beneficial, and the 
equalization of educational outcomes and opportunities can simultaneously be achieved. 
However, it is first vital to determine what lies behind these cross-country differences and 
changes in literacy scores.  
 
5. Country differences in average literacy scores and changes between IALS and PIAAC 
In order to shed light on the differences in average literacy scores and their changes across 
countries, the differences in the distribution of literacy skills and demographic characteristics 
between IALS and PIAAC are first analyzed in the following section. As previously shown, in 
some countries average literacy scores declined, and in others scores increased in the period 
between the two surveys. These changes were associated with changes in equality of 
educational outcomes and educational opportunities. What is behind these changes? As shown 
in Section 1, one reason that can partly explain these differences is related to differences in the 
shares of immigrants and their changes (this is why only the native population was considered 
in the in-depth analysis). Table 4 lists summary statistics of literacy scores (immigrants are 
excluded).  
 
Table 4: Summary statistics of literacy scores, PIAAC, IALS, and changes (25-65) 
Survey IALS (1996) PIAAC (2011) Change 
  
Country Mean Median St.Dev. Mean Median St.Dev. Mean Median 
BEL 273.66 280.83 50.67 276.66 280.36 45.3 3 -0.47 
DEN 287.12 291.09 41.67 274.53 278.40 44.31 -12.59 -12.69 
FIN 282.62 287.84 47.81 288.62 291.68 48.66 6 3.85 
GER 282.78 283.64 42.71 272.95 275.85 45.73 -9.83 -7.79 
IRE 258.88 264.91 57.09 266.63 270.36 47.33 7.75 5.45 
ITA 236.31 243.77 58.03 250.7 252.11 43.77 14.39 8.34 
NED 284.55 288.65 42.87 287.81 291.65 45.04 3.26 3.01 
NOR 293.24 298.12 42.7 284.65 287.96 42.4 -8.59 -10.15 
SWE 306.96 309.03 45.09 288.27 289.88 42.49 -18.69 -19.15 
UK 267.95 274.17 56.86 277.15 279.77 47.09 9.2 5.59 
US 283.01 288.63 53.21 275.34 278.22 46.68 -7.67 -10.41 
Pooled 277.92 282.79 48.97 276.67 279.66 45.35 -1.25 -3.13 
Source: Calculations are based on the IALS and the PIAAC. 
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According to information found in Table 4, there are substantial cross-country differences in 
average literacy scores and their changes. Literacy scores are on the decline in five countries, 
three countries show small change, and some improvements are evident in only three 
countries. Before delving into a deeper analysis, there are some obvious reasons that could 
explain these changes, and they are the first we will address. As previously explained, both 
surveys are based on the representative population in the relevant time periods. However, the 
representative population could have changed significantly in the interim between the surveys. 
In order to better understand the data, it is important to determine if there was a substantial 
change (apart from immigration) in age, educational levels, etc., of the representative 
population in participating countries, which might potentially explain these differences.  
 
The fact that literacy scores did not improve substantially in many countries becomes even 
more surprising when changes in educational levels are observed. Figure 7 shows the shares 
of population by educational level in the pooled sample. Whereas in the IALS the majority of 
people had low educational levels (upper-secondary schooling), in the PIAAC this group has 
the smallest share, with a decrease of at least 40% in all individual countries. At the same 
time, this decrease was compensated by increases in the medium educational level (secondary 
and post-secondary, non-tertiary education) and the high educational level (university degree 
or higher). On average, education became more important, especially acquiring a university 
degree. The same pattern is evident in each individual country in the sample. According to the 
human capital theory, higher educational levels should produce better skills (which should 
then lead to higher wages). Figure 8 demonstrates that in both surveys, higher educational 
levels are associated with higher literacy scores, as expected. Individuals with a tertiary 
degree or higher have, on average, higher literacy scores when compared to the scores of 
adults with only medium or low educational levels. Higher educational levels lead to higher 
literacy scores and better skills. Results for individual countries reveal the same pattern.20 
However, although there was significant educational expansion in all countries (higher 
educational levels produce higher literacy skills), average literacy scores did not improve 
considerably in most countries (in some countries they even declined). Before the relationship 
between education and literacy skills is examined in more detail, other factors are discussed. 
 
                                                          
20All figures for individual countries are available on demand; pooled results are shown for the sake of 
simplicity. 
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Figure 7: Share of population by educational level, IALS and PIAAC (25-65) 
 
Source: Calculations are based on the IALS and the PIAAC. 
Figure 8: Literacy scores and educational levels, IALS and PIAAC (25-65) 
 
Source: Calculations are based on the IALS and the PIAAC. 
Notes: Educational levels: 1 – low, 2 – medium, 3 - high 
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Another factor that might affect average literacy scores, including changes, is the age structure 
of the population. Population aging is particularly evident in Western Europe and 
Scandinavia. Figure 9 reports the share of population by age group in the pooled sample. 
Whereas in the mid-1990s shares of population in age groups 25-34 and 35-44 were higher 
than shares of population in the older age groups (45-54 and 55-65), this trend was reversed in 
2011. The most important change in the representative population between the two surveys 
happened in the oldest age group (55-65), whose share of the overall population increased in 
all participating countries. However, there are some cross-country differences in the share of 
older age groups and changes in them. Thus, population aging had a negative effect on 
average literacy scores, because literacy skills decline with age in all countries (see Figure 
10). One should nevertheless be careful about interpreting these results as an age effect, since 
older age groups also have lower educational levels. Furthermore, one should also bear in 
mind that these results are related to literacy skills only (certain types of skills), which are 
usually the highest shortly after leaving formal schooling but tend to decline over time 
(forgetting).Experience increases with age, and so do other types of skills that are not captured 
in the measure of literacy skills (which explains why mature adults earn higher wages).  
 
Figure 9: Share of population by age group, IALS and PIAAC (25-65) 
 
Source: Calculations are based on the IALS and the PIAAC. 
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Figure 10: Literacy scores and age, IALS and PIAAC (25-65) 
 
Source: Calculations are based on the IALS and the PIAAC. 
 
5.1. Age, cohort, and score effects 
How literacy scores change with age is important, especially in times of substantial population 
aging. Figure 10 demonstrates that literacy skills tend to decline with age. Possible reasons for 
the negative relationship between literacy skills and age include age effects (skills of 45-year-
old adults are lower than skills of 35-year-old adults because of age) or cohort effects (35- and 
45-year-old adults were born 10 years apart, and they received different educations in terms of 
quality, as well as different parental and peer influence and different social and technological 
environment). The problem with these types of surveys is that it is not possible to make a 
distinction between the two effects, since this is not a panel data set that allows for the study 
of one person over a period of time. However, there may be another way to address this issue. 
In order to investigate how big the age effect is, it is necessary to control for the cohort effect. 
By matching birth cohorts in both surveys (creating synthetic cohorts), it is possible to follow 
the same birth cohorts in both surveys and account for unobserved differences between 
countries and cohorts, as well as differences in distribution. In this data set, it is possible to 
match two cohorts: 30 to 39-year-olds (IALS) with 45 to 54-year-olds (PIAAC), and 40 to 49-
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year-olds (IALS) with 55 to 64-year-olds (PIAAC).21 As emphasized previously, both surveys 
are based on representative populations of adults. Table 5 shows average literacy scores 
according to the above-mentioned age cohorts. Average literacy test scores declined in all 
countries and in both cohorts, and these changes in literacy scores can be attributed to age 
effects. Furthermore, the age effect appears to accelerate with age (cohort 2 suffers more 
significant declines in scores than cohort 1 in all countries). The skill decline was especially 
pronounced in countries that suffered overall declines in scores: Denmark, Germany, Norway, 
and Sweden. Cohort results support cross-country results. However, the decline in skills is 
even greater than in the overall average results (see Figure 1). The age effect is 
underestimated in the overall average results; average scores are higher due to a substantial 
increase in education. According to the analysis presented herein, over the past 15 years there 
has been considerable educational expansion, but at the same time, average scores did not 
improve everywhere (although higher educational levels are related to higher scores). 
Previous results also showed that population aging had a substantial negative effect on 
average literacy scores. How significant are these two effects, and which effect dominates? 
Can these two effects fully explain the difference in scores, or is there some other effect that is 
not captured by these two factors but is still important in explaining differences in average 
literacy scores and their changes between the surveys? 
 
Table 5: Literacy scores by cohorts, IALS, and PIAAC  
Country 
Cohort 1 Cohort 2 Cohort 1 Cohort 2 
IALS PIAAC IALS PIAAC Difference Difference 
BEL 286.34 274.22 275.50 256.39 -12.12 -19.11 
DEN 298.27 270.50 291.90 255.16 -27.77 -36.74 
FIN 300.32 287.72 282.67 261.20 -12.59 -21.47 
GER 291.06 268.23 285.72 256.97 -22.84 -28.76 
IRE 270.45 259.95 264.79 249.71 -10.50 -15.08 
ITA 249.76 250.27 240.80 233.83 0.52 -6.97 
NED 300.80 283.89 289.50 265.73 -16.91 -23.76 
NOR 304.93 281.68 294.89 263.37 -23.25 -31.51 
SWE 322.21 285.77 310.50 269.49 -36.44 -41.01 
UK 279.46 272.64 276.24 267.15 -6.82 -9.09 
US 289.52 272.67 287.25 268.18 -16.85 -19.07 
Pooled 284.49 270.00 280.80 261.92 -14.49 -18.88 
Note: Cohort 1: 30-39 years old (IALS) and 45-54 years old (PIAAC); Cohort 2: 40-49 years old (IALS) and 55-
64 years old (PIAAC). 
                                                          
21Birth years of these cohorts are 1957-1966 and 1946-1956, respectively. Since the IALS was conducted 
between 1994 and 1998, age can vary (+/-2) across countries, depending on the year of the survey. 
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One possible way to determine which factors contributed the most to the changes in average 
literacy scores is to decompose the differences in scores by country. For this purpose, 
differences in scores between the IALS and the PIAAC are decomposed into changes that 
derive from changes in literacy scores in the same age-educational groups (score effect), 
changes that derive from a change in the age-educational structure (their shares), and changes 
that derive from their interactions (see Equation 2). Table 6 reports the results of the above-
mentioned decomposition method. Column 4 of Table 6 shows that the changes in age and 
educational structure (shares) had a positive effect on differences in scores, and this is a 
consequence of increases in educational levels across countries (substantial decline of the 
share of adults with low educational level). Consistent with the human capital theory, 
increased educational levels is a primary driver of higher literacy skills, as expected. 
However, results in the third column of Table 6 clearly show that the score effect seems to be 
the most significant negative factor of the differences in scores in all of the countries. People 
in the same age-educational group simply have lower scores by as much as 30 points 
(Germany, Sweden, and Denmark) in the PIAAC when compared with the IALS. In 
particular, countries that suffered a drop in overall average literacy scores had much higher 
score effects than structural effects. The opposite holds true for Ireland, Italy, and the UK, 
where the structural effects dominate over the score effect. Therefore, there was an overall 
rise in average literacy scores between the surveys. This exercise clearly shows that increasing 
the share of adults with higher educational levels contributed to average increases in literacy 
scores. However, this decomposition exercise also revealed a substantial drop in literacy 
scores in the same age-educational group in all countries. This is a big concern and implies 
that there is a considerable difference in scores that cannot be explained by compositional 
differences. The existence of the unexplained score effect may lead to a conclusion that 
educational efficiency is on the decline in all countries, and the decline appears to be 
especially high (more than 24 points) in Germany, Sweden, Denmark, Norway, and the US22, 
countries that simultaneously experienced the biggest drop in average literacy scores. Since 
literacy scores, per definition, capture the aspect of educational quality (rather than quantity 
                                                          
22
 Changes in average PISA (Programme for International Student Assessments) reading test scores that measure 
cognitive skills of 15-year-old students correspond very well to the changes in IALS and PIAAC in the similar 
time period (2000 and 2012). Over this 12-year period, average reading scores were on the decline in Sweden 
(see Wennstroem, 2016; Loefbom and Sonnerby, 2015), the US, Norway, and Denmark, whereas reading scores 
in the UK, and Italy improved significantly. PISA math scores (available only since 2003), show that all 
countries, apart from Germany and Italy, experienced a significant drop in math scores, which is definitely a sign 
that something is going on with the educational systems of the selected core OECD countries and, very likely, it 
is expected that when these generations grow older, we are going to see a reduction in cognitive scores for adults 
unless some policy action is taken. 
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which is measured by years of formal education), such a significant unexplained negative part 
imply that quality of education might be endangered.    
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Table 6: Decomposition of score differences by country 
Country Difference 
Age-
educational 
group 
Age-
educational 
structure 
Interaction 
effect 
BEL 3.00 -19.93 19.32 3.62 
DEN 
-12.60 -30.85 13.05 5.19 
FIN 5.99 -9.91 21.47 -5.58 
GER 
-9.84 -43.26 18.31 15.11 
IRE 7.74 -17.52 29.37 -4.12 
ITA 14.39 -4.89 12.60 6.68 
NED 3.26 
NOR 
-8.59 -24.03 17.41 -1.98 
SWE 
-18.69 -34.61 14.71 1.22 
UK 9.19 -21.76 28.23 2.73 
US -7.68 -29.41 20.63 1.09 
Pooled -1.25 -23.08 21.33 0.51 
Source: Calculations are based on the IALS and the PIAAC. 
 
Although immigration, population aging, and changes in educational levels across countries 
explain part of the changes in average literacy scores, further analysis indicates that a certain 
aspect of literacy score differences remains unexplained. Whereas education exhibits a 
positive effect on average literacy scores (and is a primary driver of rises in average literacy 
scores across countries that improved their scores), score effect accounts for a substantial 
portion of literacy score differences. This negative effect might be an indication that 
educational efficiency and quality is on the decline in most countries. However, in order to 
gain real insights into the quality of education and differences as well as changes between 
countries, additional in-depth analysis is necessary, as well as a deeper exploration of 
individual countries and possible changes in policies. 
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7. Conclusion 
Based on the international comparison of two surveys of adult literacy skills conducted in the 
mid-1990s and 2011, this paper demonstrates that higher literacy skills are positively 
associated with greater skill equality and greater intergenerational educational mobility. 
Countries that have strong average test performance simultaneously exhibit high equality in 
literacy test scores. At the same time, these countries tend to have greater intergenerational 
educational mobility (measured by the effect of fathers’ education on children’s literacy test 
scores). Quantile regressions confirm this finding: Having a highly educated father has an 
equalizing effects on both educational opportunities and educational outcomes of children. 
These results have very important policy implications. Adult cognitive skills can be used as an 
equalizer in both educational outcomes and educational opportunities (in this paper, we 
focused on literacy skills only, but there is a high correlation between literacy and numeracy 
test scores). By increasing average skill levels (especially by improving the skills of low-
skilled adults), countries can improve equality of educational outcomes and equality of 
educational opportunity. Given the strong association between parental educational levels and 
children’s outcomes, the benefits of such policies are expected to be very high, because 
inequality in both current and future generations can be expected to decrease. 
 
In order to determine what is behind the differences in average literacy scores and their 
changes, this paper examined cross-country differences in average literacy scores and as well 
as changes in scores between the mid-1990s and 2011. Demographic differences and changes 
in demographics, including immigration, age, and education, have a significant effect both on 
cross-country differences in scores and changes in scores. Whereas population aging 
negatively affects average literacy scores, higher education is positively associated with 
higher skill levels. Higher educational levels produce better skills, and an increase in 
educational level was the primary driver behind higher scores in countries that improved their 
average literacy score levels. However, despite this tremendous educational expansion, further 
analysis demonstrated that when controlling for education and age, an aspect of the 
differences in literacy skills remains unexplained, and this may be ascribed to decreases in 
educational efficiency and quality in all countries (especially because literacy skills as a 
measure of human capital do capture the aspect of quality rather than the aspect of quantity of 
education).  
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From a policy perspective, countries must find ways to implement measures and policies that 
will lead to increases in educational efficiency and a higher correlation between education and 
literacy skills (which is necessary to succeed in work and society). Rises in educational 
attainment alone are not sufficient. Focus on educational reform, improvements in the quality 
of education, enhanced access for everyone (especially for ECEC), and increased performance 
among disadvantaged schools is important as well as investing in skills throughout the life 
cycle. However, early childhood welfare and family policies, as well as the active role of the 
welfare state (social spending and redistribution) may be equally important in efforts to reduce 
inequalities. 
 
Nevertheless, it is important to bear in mind that a cross-country analysis is rather 
problematic. There are only a small number of participating countries, and these countries 
differ in many respects. Although there was an effort to create a homogeneous sample of 11 
advanced countries in both surveys, important differences between countries remain. 
Furthermore, results presented herein are correlational and descriptive, and they do not prove 
causality. The measure of skills employed in this paper is very narrow, and results obtained 
herein might not be consistent with the results obtained when other skill measures are 
employed. Another potential problem is related to possible measurement issues that might 
have occurred when linking two surveys (although the OECD claims that literacy test scores 
are comparable). However, these preliminary results offer some starting points for further 
research and provide initial insights into these important policy issues. For further analysis, it 
is crucial to understand where the differences in equality of outcomes and opportunities 
originate, to identify the differences between educational systems, institutions, and policies in 
specific countries, and to determine their potential effects on educational efficiency and 
inequality. 
 
 
 
 
 
 
 
 
 
31 
 
References 
Atkinson, A. (2015) Inequality: What Can Be Done?, Cambridge, MA, Harvard University 
Press. 
 
Björklund, A. and Jäntti, M. (2009) ‘Intergenerational Income Mobility and the Role of 
Family Background’. In Salverda, W., Nolan, B. and Smeeding T. (eds), The Oxford 
Handbook of Economic Inequality, Oxford, UK, Oxford University Press. 
 
Blanden, J., Gregg, P. and Machin, S. (2005) ‘Intergenerational Mobility in Europe and North 
America’, report supported by the Sutton Trust, Centre for Economic Performance, London 
School of Economics. 
 
Card, A. (1999) The causal effect of education on earnings. In: Ashenfelter, O. and Card. D. 
(eds.) Handbook of Labor Economics, Volume 3A: 1801-1863, Amsterdam, Elsevier. 
 
Corak, M. (2006) Do Poor Children Become Poor Adults? Lessons from a Cross Country 
Comparison of Generational Earnings Mobility, IZA Discussion Paper, Bonn, Institute for the 
Study of Labor. 
 
D'Addio, A. C. (2007) Intergenerational Transmission of Disadvantage: Mobility or 
Immobility Across Generations?, OECD Social, Employment and Migration Working Papers 
No. 52, Paris, OECD Publishing. 
 
Devroye D, and Freeman RB (2001) Does Inequality in Skills Explain Inequality in Earnings 
Across Advanced Countries?. NBER Working Paper 8140, National Bureau of Economic 
Research, Cambridge, MA 
Friedman M, Friedman R (1980) Free to choose: A personal Statement, Harcourt, San Diego, 
US 
Freeman RB, Machin S, Viarengo M (2011) Inequality of educational outcomes: international 
evidence from PISA. Regional and Sectoral Economic Studies 11(3): 5-20 
Freeman RB, and Schettkat R (2001) Skill compression, wage differentials and employment: 
Germany vs the US. Oxford Economic Papers 3: 582-603 
Jovicic, S. (2016) Wage inequality, skill inequality, and employment: evidence and policy 
lessons from PIAAC, IZA Journal of European Labor Studies, Vol 5, No 21. 
Jovicic, S. and Schettkat, R. (2013) Does Inequality Promote Employment? An International 
Comparison, Schumpeter Discussion Papers No. 2013-010, Wuppertal, University of 
Wuppertal library. 
Löfbom, E., & Sonnerby, P. (2015). Utbildning för framtidens arbetsmarknad: Bilaga 5 till 
Långtidsutredningen 2015. SOU 1015:90. Stockholm: Elanders Sverige AB. 
 
OECD (2013) OECD Skills Outlook, OECD Publishing, Paris 
OECD (2013) Technical Report of the Survey of Adult Skills (PIAAC). OECD Publishing, 
Paris 
32 
 
OECD (2013) ‘Relationship of the Survey of Adult Skills (PIAAC) to other international skill 
surveys’. In The Survey of Adult Skills: Reader’s Companion, OECD Publishing. 
 
OECD (2012a) Better Skills, Better Jobs, Better Lives. OECD Publishing, Paris 
OECD (2012b) Education at a Glance 2012: OECD Indicators. OECD Publishing, Paris 
OECD (2010) Learning for Jobs. OECD Publishing, Paris 
Okun, A, (1975) Equality and Efficiency: The Big Tradeoff. Washington D.C.: Brookings 
Institution. 
 
Putnam, R. (2015) Our kids: the American Dream in crisis, New York, Simon & Schuster 
Paperbacks. 
 
Roemer, J (1998). Equality of opportunity. Harvard University Press; Cambridge 
 
Solga, H, (2014) Education, economic inequality and the promises of the social investment 
state, Socio-Economic Review 12, pp 269-297 
 
Solon, G. (1999) ‘Intergenerational Mobility in the Labor Market’. In Aschenfelter, O. and 
Card, D. (eds) Handbook of Labor Economics, Vol 3A, pp. 1761-1800. 
 
Solon, G. (2002) “Cross-country differences in Intergenerational Earnings Mobility”. Journal 
of Economic Perspectives 16 (3):59-66 
 
Stiglitz, J. (2015) The Great Divide: Unequal Societies and What We Can Do About Them, 
New York and London, W.W. Norton and Company. 
 
Tyler J, Murnane R, Willet J (1999). Do the Cognitive Skills of School Dropouts Matter in the 
Labor Market? NBER Working Paper No. 7101, Cambridge, MA, National Bureau of 
Economic Research 
 
Wennstroem J (2016), Market Reform and School Competition: The Lesson from Sweden, IFN 
Working Paper No. 1143 
 
Woessmann L (2004), How Equal are Educational Opportunities? Family Background and 
Student Achievement in Europe and the US, CESifo Working Paper Series No. 1162 
 
 
 
 
 
 
 
